Starfield and colleagues have suggested four overarching attributes of good primary care: Bfirst-contact access for each need; long-term person-(not disease) focused care; comprehensive care for most health needs; and coordinated care when it must be sought elsewhere.^As this series on reinventing primary care highlights, there is a compelling need for new care delivery models that would advance these objectives. This need is particularly urgent for highneeds, high-cost (HNHC) populations. By definition, HNHC patients require extensive attention and consume a disproportionate share of resources, and as a result they strain traditional office-based primary care practices. In this essay, we offer a clinical vignette highlighting the challenges of caring for HNHC populations. We then describe two categories of primary care-based approaches for managing HNHC populations: complex case management, and specialized clinics focused on HNHC patients. Although complex case management programs can be incorporated into or superimposed on the traditional primary care system, such efforts often fail to engage primary care clinicians and HNHC patients, and proven benefits have been modest to date. In contrast, specialized clinics for HNHC populations are more disruptive, as care for HNHC patients must be transferred to a multidisciplinary team that can offer enhanced care coordination and other support. Such specialized clinics may produce more substantial benefits, though rigorous evaluation of these programs is needed. We conclude by suggesting policy reforms to improve care for HNHC populations.
INTRODUCTION
Starfield and colleagues 1 have suggested four overarching attributes of good primary care: Bfirst-contact access for each need; long-term person-(not disease) focused care; comprehensive care for most health needs; and coordinated care when it must be sought elsewhere.^As this JGIM symposium on reinventing primary care highlights, there is a compelling need to develop new models for advancing these objectives. The innovations described in this series of articles, particularly models of care delivery within retail clinics and the home environment, 2 the integration of behavioral health within primary care, 3 and technological advances facilitating primary care delivery, 4 could help primary care clinicians work towards Starfield's vision.
The need to deliver on Starfield's aims is particularly urgent for the most vulnerable populations: high-needs patients with complex medical, behavioral health, and social problems, who frequently Bfall through the cracks^within the existing healthcare landscape. 5 Such patients commonly report high levels of frustration with the care delivery system, and may experience avoidable complications resulting from disjointed, inaccessible, and poorly aligned care. 6 Because Bhigh-needs^patients require extensive attention and services, they also consume a disproportionate share of resources. 7 In many populations, approximately 80% percent of medical expenditures are concentrated within 20% of patients and 50% of costs within 5%. 8 As a result, the term Bhigh-needs, high-cost^(HNHC) has emerged to describe these patients. 9 ,10 Sophisticated algorithms incorporating comorbidities, 11 socioeconomic factors, behavioral health and substance abuse diagnoses, geographic factors, and qualitative feedback from providers and staff have been developed for identifying HNHC patients (see Fig. 1 ). 12 While improving care for HNHC patients represents an important opportunity, 6 it also presents a formidable challenge, particularly for traditional office-based primary care practices that lack the multidisciplinary resources these patients so often need. 13 Primary care clinicians in such clinics often feel ill-equipped to manage HNHC patients, 14 and may abdicate their role in overseeing their care. Indeed, much of the care for HNHC populations occurs in specialty offices, emergency rooms, and hospitals, 15 where services tend to be disjointed. 16 Without a primary care Bquarterback^in charge, HNHC patients may experience avoidable and expensive downstream complications and costs. 17 Spurred by the rise of value-based payment models, 18 programs to redesign primary care for HNHC populations have recently proliferated. Though they vary in design, these programs attempt to empower primary care clinicians, supported by multidisciplinary teams, to reclaim the management of HNHC populations in an effort to achieve Starfield's aims. 6 The rationale for investing in these efforts is that high-quality, patient-centric care will not only improve outcomes for HNHC patients, but will also yield dividends in the form of avoided downstream resource utilization. 19, 20 In this essay, we offer a clinical vignette highlighting the challenges of caring for HNHC populations. We then describe two primary care approaches for managing HNHC populations: complex case management 21 and specialized clinics focused on HNHC patients. 22 We conclude by suggesting policy reforms that could improve care for HNHC populations.
CLINICAL VIGNETTE
A 49-year-old man with a history of alcoholism, bipolar disorder, and an idiopathic cardiomyopathy has visited the emergency room seven times over the past year, resulting in three hospital admissions, all for the primary diagnosis of congestive heart failure. The patient recently received an implantable cardioverter defibrillator and a biventricular pacemaker. He lives with his brother in subsidized housing in a low-income part of the city where fast food restaurants are abundant and there are few supermarkets. He has Medicaid coverage, and is empanelled to a busy community primary care physician, whom he has seen irregularly for 2 years. He has Bno-showed^for visits to this physician on two occasions over the past year. The primary care office staff left messages to reschedule his appointments but conducted no other outreach.
Because the patient has been flagged as a Bhot-spotter^5 by his community hospital, a case manager has become involved in his case. The case manager has made another primary care appointment for him.
The patient arrives at his primary care doctor's office on a Friday afternoon, an hour-and-a-half late, because he missed the bus. Despite his tardiness and the fact that there are numerous other patients on the schedule, his primary care doctor agrees to see him. When the primary care doctor enters the room, she realizes that the faxed hospital records never arrived.
During the visit, the patient appears fatigued and anxious. He reports eating all his meals at McDonald's because Bthere's nowhere else to eat.^He is uncertain about which medications he is taking, and forgot his pill bottles. He does report taking valproic acid, without which he Bgets into trouble,^as well as a Bblood thinner.^He can't recall the last time the level of the blood thinner was checked.
How should this primary care doctor manage her patient?
APPROACH 1: COMPLEX CASE MANAGEMENT EMBEDDED WITHIN PRIMARY CARE
Complex case management, also often called complex care management, refers to the provision of care coordination and support services for HNHC populations. 23 These services may include everything from connecting patients with social service programs, to identifying and assisting with psychological or behavioral health needs, to providing protocol-driven disease management. The services may be provided by a wide array of providers, 24 including social workers, nurses, medical assistants, and community health workers. These services may be superimposed on, or incorporated into, standard officebased primary care practices, as has been proposed in the patient-centered medical home model. 25 Figure 1 Stratification of health risk within a population. Patients with Bsevere health risk^represent the 5-20% of the primary care population with the highest needs and costs. These are the patients most likely to benefit from intensive primary care services. Standard continuity primary care works best for those with moderate to high risk. The majority of the population, who are at low health risk, require only routine preventative care and episodic low acuity acute care.
Because it is generally not practical to hire dedicated case management staff in small community primary care practices, complex case management programs have predominately arisen within large, risk-bearing health systems that have a sufficient population to justify investment in dedicated staff. 26 Examples include the complex case management programs offered by Kaiser, 27 the U.S. Department of Veterans Affairs (VA), 24 and Partners HealthCare. 28 Complex case management may also be offered by entities serving multiple small primary care practices that, in aggregate, offer sufficient scale to justify the investment. Examples include the ubiquitous complex case management programs offered by third-party payers, 29 the Community Care of North Carolina program offered by the state Medicaid agency, 30 and the charitably funded Camden Coalition that serves HNHC individuals in Camden, NJ. 5 While in principle complex case management might seem an intuitive strategy for supporting HNHC populations, in practice the impact of these programs has been modest. 10 Perhaps the most informative example to date was the Medicare Coordinated Care demonstration. In 2002, Medicare funded the demonstration to assess the value of intensive care coordination for chronically ill geriatric patients. 31 The demonstration involved 15 organizations-commercial disease management companies, community hospitals, academic medical centers, an integrated delivery system, a hospice, a long-term care facility, and a retirement community. Most programs in the demonstration enrolled patients with chronic conditions who had been hospitalized within the previous year, and assigned them to a care coordinator (typically a registered nurse) who assessed them and developed a care plan. The coordinators, usually with caseloads <100, contacted patients several times per month, primarily by telephone.
Expectations for the program were high, 32 but the results were disappointing. Relative to control patients, quality measures among enrollees improved only modestly; there was no reduction in hospitalization rates, and after discounting the upfront costs, none of the programs lowered overall expenditures. 31 Still, some programs in the demonstration fared better than the rest. Most notably, Health Quality Partners, a non-profit disease management organization in Pennsylvania, reduced hospitalization rates and overall mortality among their enrollees, though the program did not lower total costs after discounting program fees. 33 In contrast to other programs in the demonstration, care coordinators in the Health Quality Partners program provided regular in-person interaction with their assigned patients and had close relationships with their primary care clinicians. The coordinators also focused on coordinating care transitions and medication management. 34 Other analyses of complex case management programs have similarly found that these strategies are essential for success. 37 Upon enrollment, patients receive a health assessment to identify their medical and social needs, and develop a care plan in collaboration with their team. Because of enriched resources in the clinic, patients may interact with their care team at all hours, and can usually schedule visits on a next-day basis. A controlled, though not peer-reviewed, evaluation found that the Boeing program produced substantial improvements in patients' physical and mental functioning, a 56% reduction in missed work days, and a 20% reduction in the monthly cost of care, driven in part by a 55% reduction in emergency department visits. 38 Another well-known primary care program for HNHC populations is Medicare's Program of All-Inclusive Care for the Elderly (PACE), which has over 100 sites nationwide. PACE targets older community-dwelling patients with medical and functional comorbidities meeting criteria for nursing home placement. 39 PACE programs-which accept full financial risk for their populations-offer rich complex case management resources, and provide many non-traditional services, such as furnishing air conditioners during summer heat waves and arranging for social outings. They are also culturally tailored to their population. 40 Primary care clinicians in PACE programs often have panel sizes of less than 200. 41 Compared to the general Medicare population, PACE enrollees experience lower emergency room, hospital, specialty care, and nursing home utilization, and lower overall mortality, 39 though there has yet to be a rigorous prospective controlled evaluation of the program.
There have been a number of iterations of clinic models for HNHC patients. Some have done away with the brick-andmortar clinic entirely, instead bringing primary care services directly into the home environment. [42] [43] [44] In other models, patients receive longitudinal primary care from their regular clinicians, but are referred to specialized clinics during highrisk periods, such as perioperatively or following a hospitalization. The Medicare Advantage group CareMore 45 offers one such program, and a team at the University of Chicago is currently testing a similar model, the Comprehensive Care Physician Model. 46 
DISCUSSION OF THE CLINICAL VIGNETTE
The vignette described above highlights both the challenges and opportunities for managing HNHC patients in the primary care setting. The patient in the vignette suffers not just from complex medical comorbidities, but also from social and behavioral challenges that adversely impact his health. He would clearly benefit from intensive medical, social, and psychosocial services, specifically assistance planning for medical appointments, identifying healthful dietary options, managing his medications, and connecting with social and behavioral support services. No one is better positioned to oversee his care than his primary care clinician. Yet most primary care physicians lack the resources to coordinate these services, and as a result his care may end up fragmented.
Both of the primary care programs for HNHC patients described in this essay could benefit the patient in this vignette. One option would be for his existing primary care clinician to refer him to a specialized HNHC clinic, where he would be reassigned to a new primary care clinician with a smaller panel size and more time and resources to devote to his care. In such a clinic, other team members-such as social workers, behavioral health experts, and health educators-would be available to proactively support his care. Such clinics are in short supply, however, particularly in low-income communities, 6 and it is far from certain he would have access to such a program, even in a Medicaid managed care environment.
As an alternative, this patient's existing primary care clinician might continue overseeing his care, with support from complex case management resources in the community, e.g. from the patient's health plan or a community organization. The highest-yield programs utilize coordinators who develop close relationships with patients and their primary care clinicians, and focus on care transitions and medication management (though many real-world organizations do not meet these specifications). Unfortunately, most Medicaid programs do not reimburse primary care clinicians for their efforts in coordinating this care (though recently Medicare began offering a modest care management fee to support such activities 47 ).
POLICY CHANGES TO IMPROVE CARE FOR HIGH-NEEDS, HIGH-COST PATIENTS
As this vignette highlights, providing high-quality primary care for HNHC patients in a community setting often requires extraordinary effort. This underscores the need for policy changes to facilitate caring for HNHC populations. Of the two approaches for managing HNHC populations described in this essay, existing evidence, though nascent, suggests that specialized clinics for HNHC populations offer more hope for substantially improving care of HNHC patients than complex case management embedded within, or superimposed upon, traditional primary care practices. Such specialized clinics for HNHC populations have begun to spread in recent years. 48, 49 Nevertheless, such clinics require substantial investment and a rethinking of the traditional primary care infrastructure, and thus remain few and far between. Likewise, complex case management programs have recently proliferated 29 ; however, as many primary care clinicians and patients attest, 13 these services vary in quality and can be difficult to access in a timely manner. 50 Worst of all, resources for managing HNHC populations tend to be most scarce in low-income communities where medical and social complexity is most intense and where these services may be most needed. 6 Nevertheless, we believe that modest policy changes could substantially increase the availability of primary care resources for HNHC populations. 51 First, there is a need for changes in how care for HNHC populations is reimbursed. Traditional fee-for-service payment provides only limited reimbursement for the intensive services HNHC populations need, and programs that do cover these services like the Medicare care management fee 47 are available in only a small number of situations. Even large health delivery systems that assume partial financial risk for their population may be hesitant to make large investments in HNHC populations because they reap only a fraction of the potential downstream savings from these investments. 26 In contrast, organizations that assume full risk-such as the VA, Kaiser, CareMore, PACE, and some self-insured employers-tend to invest more heavily in their HNHC populations. 29 Though full-risk models are impractical in many settings, a shift towards risk-bearing arrangements, as well as value-based reimbursement models 18 and shared-savings programs like accountable care organizations, 52 is likely to increase investment in HNHC populations. Moreover, reimbursement models should recognize not just traditional medical comorbidities but also social factors when adjusting for risk. 53 Another factor that may stymie efforts for improving care for HNHC populations is the fact that funding for medical, behavioral health, and social service delivery is often separate. 54, 55 Particularly for HNHC individuals, social determinants such as housing, health literary, food security, and access to healthy food and exercise opportunities as well as behavioral health resources are likely to influence health outcomes to a greater extent than are medical services. 56 As a result, even health systems that bear full financial risk for their population may be limited in the services they can offer HNHC patients. 57 Better integration of medical, behavioral health, and social service delivery, such as the models currently being tested as part of state waivers for managing dualeligible populations, 58 the Centers for Medicare & Medicaid Services Accountable Health Communities demonstration, 59 and the British Bpersonal health budgets^program, 60 could bolster the ability of health care delivery systems, and primary care clinicians in particular, to meet the needs of HNHC patients. 61 A final challenge for improving care for HNHC populations is that, with a handful of exceptions (some of which were noted in this essay), there are few rigorous studies of HNHC programs. 10 Part of the explanation for this is that evaluating programs for HNHC populations presents unique hurdles. Patients selected for extreme cost and utilization patterns tend to improve over time due to regression to the mean. 62 Thus, to rigorously evaluate HNHC programs, it is critical to include well-matched contemporaneous control groups-which adds complexity and cost to the evaluation. Still, to provide health system leadership with data to justify investments in programs for HNHC patients, as well as to ensure that these programs are designed efficiently, it will be necessary to make these research investments. 51 Fortunately, many of the reforms we have suggested are already under way. In some regions, health care delivery organizations are accepting more financial risk and accountability for their populations. 30 As noted above, efforts are also starting to take shape, albeit slowly, to integrate the delivery of medical, behavioral health, and social services through state initiatives 58 and national demonstrations. 59 Moreover, federal 63 and foundation 6 funders have prioritized investment in research for HNHC populations. The need to improve care for HNHC populations offers a compelling reason to maintain momentum for these policy changes.
CONCLUSION
As other articles in this symposium highlight, there is a pressing need for new strategies to reinvigorate primary care. HNHC populations are among those most likely to benefit from such reforms. Indeed, without better strategies for managing resource-intensive patients, these timeconsuming patients may stymie more general efforts to redesign primary care for the twenty-first century. For HNHC populations, perhaps more than for any other group, the foundation of high-quality primary care rests on four simple attributes: being available for patients when needed, caring for them in a holistic manner, offering comprehensive services, and serving as the quarterback of their care. The challenge is how to provide primary care clinicians and their teams with the support and resources needed to deliver on these objectives for their most vulnerable patients.
